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(54) Dust cover for ball ioint 

(57) A dust cover (1) to be used in combination with 
a ball joint having a ball stud (22) and a housing (26) 
has a lower large open end part (11) and an upper small 
open end part (2). The large open end part (1 1) is fas- 
tened to the outer surface of the housing (26) with a cir- 
clip (12). A reinforcing ring (3) of an L-shaped cross 
section is embedded in the small open end part (2). The 
small open end part (2) of the dust cover (1) holds onto 
the ball stud (22) by its own fastening force strength- 
ened by the reinforcing ring (3) embedded in the small 
open end part (2). The small open end part (2) has an 
outer end surface (4) provided with recesses (9), an 
inner annular lip (5) on the radially inner side of the 
recesses (9) and an outer annular lip (7) on the radially 
outer side of the recesses (9). The outer annular lip (7) 
is higher than the inner annular lip (5). extends radially 
outward and is thin. Three annular lips (2p. 2q 2r) of a 
triangular cross section are formed in axially perpendic- 
ular arrangements in a substantially middle section of 
the inner surface (2n) of the small open end part (2) of 
the dust cover (1). 
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(0001 ] "Hie present invention relates to a dust cover 
for protecting a iDall joint included in, tor example, an 
automotive suspension system or an automotive steer- 
ing system. 

nfti ^nriptiop th^ Rslated Art 

[0002] A thiols dust cover 1 a of a seal ring type dis- 
closed in JP-Y No. 46-29067 seals a gap between a ball 
joint 21 a and a connecting member 41a as stiown in 
Figs. 9 and 10. ^ ^ 

[0003] As showfn in Fig. 11, a bell-shaped dust 
cover lb disclosed in JP-U No. 61-133116 has a small 
open end part 2b fitted on a ball stud 22b of a ball joint, 
a reinforcing ring 3b embedded in the small open end 
part 2b. and a lip 7b in contact vifith a sliding surface 42b 
of a connecting member 41b. 

[0004] As shown in Figs. 1 4 and 1 5, a bell-shaped 
dust cover Id disclosed in JP-Y No. 48-9005 has a 
small open end part 2d. a reinforcing ring 3d embedded 
in the small open end part 2d. and an inner annular lip 
5d and an outer annular lip 7d in contact with a sliding 
surface 42d of a connecting member 41d. 
10005] In the prior art dust cover la of a seal ring 
type shown in Fig. 9. an outermost annular lip 7a 
projects axially outward beyond the levels of the tips of 
other annular lips 5a, 10a and 1 la. As shown in Fig. 10. 
the annular lips 5a. 7a. 10a and 1 1a contribute to seal- 
ing the space between the connecting member 41 a and 
the ball joint 21a. 

10006] Since the outermost lip 7a has a large radial 
thickness and projects axially outward beyond the levels 
of the lips of the other lips 5a. 10a and 11a, the outer- 
most lip 7a is compressed strongly in a substantially 
vertical direction by the connecting member 41 a. Con- 
sequently, the outermost lip 7a is pressed firmly against 
the sliding surface 42a of the connecting member 41 a in 
sliding contact. Accordingly, the outermost lip 7a is 
abraded rapidly if the sliding surface 42a is rusted, so 
that the sealing effect of the outermost lip 7a is lost. 
Add'rttonally, it sometimes occurs that the lips 5a. 7a, 
1 0a and 1 la of the dust cover 1 a of a seal ring type are 
unable to follow the movement of the sliding surface 42a 
and to maintain their sealing function when the ball joint 
is tilted at a large angle. 

10007] The small open end part 2b of the bell- 
shaped dust cover 1 b shown in Fig. 1 1 is provided on its 
end surface (its upper surface) with the single Iip 7l> 
The lip 7b is compressed by a connecting member 41b 
to secure a sealing function. Therefore, the lip 7b is able 
to remain in contact with the sliding surface 42b of the 
connecting member 41b to maintain the sealing function 
even if the ball stud 22b of the ball joint is tilted at a large 
angle However, since the lip 7b is in sliding contact with 



the sliding surface 42b of the connecting member 41b. 
the lip 7b is abraded rapidly if the sliding surface 42b is 
rusted, so that the sealing effect of the lip 7b is lost. 
[0008] When forming the bell-shaped dust cover lb. 
a plurality of grooves 9b are formed in the end surface 
of the small open end part 2b with a jig for fixing the 
reinforcing ring 3b to be embedded in the small open 
end part 2b as shown in Fig. 1 2. When the dust cover 1 b 
is compressed axially by the connecting member 41b 
the lip 7b is compressed and shifts toward the adjacent 
groove 9b as shown in Fig. 13. Consequently compres- 
sive force acting axially on the lip 7b is reduced, deten- 
orating the sealing function of the dust cover. 
[0009] In a dust cover Id having an inner annular lip 
5d and an outer annular lip 7d, which are substantially 
the same in height and thickness, in a free state before 
being put on a ball joint as shown in Figs. 1 4 and 1 5. the 
Hps 5d and 7d are pressed against the sliding surface 
42d of the connecting member 41 d in the same mode. 
Therefore, the outer annular lip 7d is abraded more rap- 
idly than the inner annular lip 5d H the sliding surface 
42d is rusted because distances of sliding movement 
relative to the sliding surface 42d of the outer annular hp 
7d are greater than those of the inner annular lip 5d. 

ni'^ri OS' 'P^^^ T^^p INWFNTION 

[0010] Accordingly, it is an object of the present 
invention to solve those problems in the prior art and to 
30 provide a dust cover capable of satisfactorily protecting 
a ball joint having a ball stud which may be tilted at large 
angles and of maintaining a reliable sealing function for 
an extended period of use. 

[0011] Accortiing to one aspect of the present 
35 invention, a dust cover for use in combination with a ball 
joint comprising a ball stud and a housing, said dust 
cover comprising: a first open end part to be fitted on 
the ball stud; a second open end part to be fastened to 
an outer surface of the housing, and a reinforcing ring 
40 embedded in the first open end part; is characterized in 
that the first open end part has an outer end surface 
provided with a recess, an inner annular lip of a tapered 
cross section is formed on the outer end surface of the 
first open end part on a radially inner side of the recess, 
45 an outer annular lip of a tapered cross section and of a 
height along an axis of the first open end part greater 
than that of the inner annular lip is formed on the outer 
end part of the first open end part on a radially outer 
side of the recess so as to extend radially outward, 
so annular lip means are formed on an inner surface of the 
first open end part to be brought into contact with the 
ball stud, and the reinforcing ring has a standing part 
extending toward the inner annular lip. 
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Fig. 1 is a longitudinal sectional view of a dust cover 
in a first embodiment according to the present 
invention for protecting a ball joint, in a state before 
the ball joint is attached to a connecting member; 
Fig. 2 Is a longitudinal sectional view of the dust 5 
cover shown in Fig. 1, in a state after the ball joint 
has been attached to the connecting member; 
Fig. 3 is a plan view of the dust cover shown in Fig. 
1: 

Fig. 4 is an enlarged view of a part A in Fig. 1 ; io 
Fig. 5 is an enlarged view of a part B in Fig. 2; 
Fig. 6 Is an enlarged fragmentary sectional view of 
a dust cover in a second embodiment according to 
the present invention for protecting a ball joint; 
Fig. 7 Is an enlarged fragmentary sectional view of is 
a dust cover In a third embodiment according to the 
present invention for protecting a ball joint; 
Fig. 8 Is an enlarged fragmentary sectional view of 
a dust cover in a fourth embodiment according to 
the present invention for protecting a ball joint; 20 
Fig. 9 is an enlarged fragmentary sectional view of 
a prior art dust cover for protecting a ball joint; 
Fig. 10 is an enlarged fragmentary sectional view of 
the dust cover shown in Fig. 9 as fitted on the ball 
joint; 25 
Fig. 11 is an enlarged fragmentary sectional view of 
another prior art dust cover as fitted on a ball joint; 
Fig. 12 is a plan view of the dust cover shown in Fig. 
11; 

Fig. 1 3 is a plan view of the dust cover shown in Fig. 30 
1 1 as fitted on a ball joint; 

Fig. 14 is an enlarged fragmentary sectional view of 
a third prior art dust cover for protecting a ball joint; 
and 

Fig. 15 is an enlarged fragmentary sectional view of 35 
the dust cover shown in Fig. 14 as fitted on a ball 
joint. 

DESCRIPTION OF THE PREFERRED EMBQDI- 

MENTS 40 

[001 3] Preferred embodiments of the present inven- 
tion will be described hereinafter with reference to the 
accompanying drawings. 

[0014] Shown in Figs. 1 and 2 are a dust cover 1 in 4S 
a first embodiment according to the present invention, a 
ball joim 21 protected by the dust cover 1, and an arm 
31 to which the ball joint 21 is attached. Figs. 1 and 2 
show the dust cover 1 In a state before the ball joint 21 
is fastened to a connecting member 41, and in a state so 
after the ball joint 21 has been fastened to the connect- 
ing member 41. respectively 

[0015] Referring to Rgs. 1 and 2. the ball joint 21 
has a housing 26. and a ball stud 22 supported In a 
bearing 24 on the housing 26. An end closing plate 25 55 
is attached to a lower end part of the housing 26. The 
housing 26 Is provided with a flange 27. A circular gap 
between the flange 27 and the arm 31 is sealed by a 
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sealing material 30. The housing 26 is retained on the 
arm 31 by a retaining ring 33 fitted thereon, 
[0016] The dust cover 1 is formed In a shape sub- 
stantially resembling a bell and has a lower large open 
end part 11 and an upper small open end part 2. The 
large open end part 1 1 is fastened to the outer surface 
of the housing 26 with a circllp 12. A reinforcing ring 3 
having an L-shaped cross section and made of a metal, 
such as a stainless steel, is embedded In the small open 
end part 2 of the dust cover 1 . The small open end part 
2 holds firmly onto the ball stud 22 by its own fastening 
force strengthened by the reinforcing ring 3 of the L- 
shaped cross section embedded therein. 
[0017] As shown in Fig. 3. the small end part 2 is 
provided in its outer end surface 4 (its upper surface in 
Figs. 1 and 2) with eight recesses 9 arranged at equal 
angular Intervals on a circle and formed by a jig for fix- 
edly holding the reinforcing ring 3 to incorporate the 
same into the small end part 2 when forming the dust 
cover 1. As shown in Fig. 5, the small end part 2 is pro- 
vided on its outer end surface 4 with an inner annular lip 
5 on the inner side of the recesses 9. and an outer 
annular lip 7 on the outer side of the recesses 9. As 
shown in an enlarged view in Fig. 4, the inner annular lip 
5 has a isosceles triangular cross section, and the outer 
annular lip 7 has a tapered cross section and is flared 
radially outward. 

[0018] As shown in Fig. 4. the thickness i.e. the 
dimension in the radial direction 6A of a base part 6 of 
the Inner annular lip 5 is greater than the thickness 8A 
of a base part 8 of the outer annular lip 7. The outer 
annular lip 7 has a height, which means a dimension 
along the axis of the dust cover 1 . greater than that of 
the inner annular lip 5. The outer annular lip 7 is gener- 
ally thinner than the inner annular lip 5. 
[0019] As shown In Figs. 4 and 5. three annular lips 
2p. 2q and 2r, each of which has a triangular cross sec- 
tion, are formed in axially perpendicular arrangements 
in an axially middle section of the inner surface 2n of the 
small open end 2 of the dust cover 1 . 
[0020] As shown in Fig. 5 in an enlarged view, the 
recesses 9 enable the outer annular Hp 7 to bend sup- 
plely when depressed by the connecting member 41 
and hence the outer annular lip 7 can be kepi in light 
contact with the sliding surface 42 of the connecting 
member 41 . Accordingly, even if the sliding surface 42 is 
rusted and the outer annular lip 7 is rubbed by the 
rusted sliding surface 42, the outer annular lip 7 will not 
rapidly be abraded. The inner annular lip 5 is com- 
pressed substantially vertically by the connecting mem- 
ber 41 and is kept firmly in heavy contact with the sfiding 
surface 42 to secure high sealing joint. Even if the slid- 
ing surface 42 of the connecting part 41 is rusted, the 
Inner annular lip 5 will not rapidly be abraded because 
distances of sliding movement relative to the sliding sur- 
face 42 of the Inner annular lip 5 are short. 
[0021 ] The outer annular lip 7 protects the ball joint 
21 from large dust, and the inner annular lip 5 protects 
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the ball joint 21 from fine dust and moisture, so that the 
ball joint 21 is protected from foreign matters and mois- 
ture by the cooperative function of the inner annular lip 
5 and the outer annular lip 7. 

[0022] The reinforcing ring 3 has a standing part 3s 
lying on the inner side of the recesses 9 and extending 
toward the inner annular lip 5, The standing part 3s (rf 
the reinforcing ring 3 prevents the inner annular lip 5 
from shifting toward the recesses 9. which prevents the 
deterioration of the sealing performance of the inner 
annular lip 5 attributable to the reduction of axial com- 
oression of the inner annular lip 5. 
100231 The annular lips 2p. 2q and 2r are pressed 
against the ball stud 22 and the tips thereof are com- 
pressed by the radial fastening force strengthened by 
the reinforcing ring 3. Since the annular lips 2p. 2q and 
2r are formed in the axially middle section of the inner 
surface 2n of the small open end part 2 instead of oppo- 
site end sections of the same as mentioned above, the 
radial fastening force of the reinforcing ring 3 can be 
effectively applied to the annular lips 2p. 2q and 2r to 
secure a high sealing joint. 

[00241 If the stem of the ball stud 22 on which the 
small open end part 2 of the dust cover 1 ^ fitted is 
tapered in a direction away from the spherical head 23 
of the ball stud 22, the middle annular lip 2q and the 
lower annular lip 2r near the spherical head 23 are 
pressed more firmly against the outer surface of the 
stem of the ball stud 22 than the upper annular lip 2p. n 
some cases, the upper annular lip 2p cannot come .nto 
contact with the surface of the stem of the ball stud 22. 
[00251 If the upper annular lip 2p cannot come into 
contact with the surface of the stem of the ball stud 22, 
the fastening force is concentrated on the lower annular 
liD 2r. This makes the lower annular lip 2r abrade 
remarkably, so that the sealing ability of the small end 
part 2 of the dust cover 1 for sealing the ball joint 21 is 
deteriorated. . ^. ... ^ 

[00261 It is preferable to use. in combination with a 
ball joint having a ball stud 22 provided with a tapered 
stem a dust cover 1 in a second embodiment according 
to the present invention. As shown in Fig. 6. the dust 
cover 1 in the second embodiment has a small open 
end part 2 having a inner surface 2n provided with 
annular Bps 2p. 2q and 2r tapered so as to conform to 
the tapered stem of the ball stud 22, and a reinforcing 
ring 3 having a standing part 3s tapered so as to con- 
form to the tapered stem of the ball stud 22. 
[00271 A dust cover 1 in a third embodiment accord- 
ing to the present invention may be used in combination 
J\h such a ball joint having a ball stud 22 provided with 
a tapered stem. As shown in Rg. 7. the dust cover 1 m 
the third embodiment has a small open end part 2 hav- 
ing a cylindrical inner surface 2n parallel to the axis of 
the ball stud 22 and provided with annular lips 2p, 2q 
and 2r. and a reinforcing ring 3 having a standing j»rt 
3s tapered so as to conform to the tapered stem of the 
ball stud 22. 



[00281 In the dust cover 1 in the third embodiment, 
the thickness of a portion of the small open end part 2 
between the tapered standing part 3s of the reinforcing 
ring and the lower annular lip 2r is relatively great and 
hence the portion is elastically compressed relatively 
greatly. Therefore, the small open end part 2 deforms so 
as to conform to the tapered stem of the ball stud 22 
when the small open end part 2 is put on the stem of the 
ball stud 22 even If the inside diameters of the annular 
lips 2p. 2q and 2r are the same when the dust cover 1 is 
in a natural shape. Consequently, the annular lips 2p. 2q 
and 2r are pressed substantially uniformly to the stem of 
the ball stud 22 to achieve high sealing performance. 
r00291 The taper degree of the standing part 3s 
need not necessarily be equal to that of the tapered 
stem of the ball stud 22, and the desired taper degree of 
the standing part 3s is dependent on the shape and the 
elasticity of the small open end part 2 of the dust cover 
1 and the desire fastening force of the small open end 
part 2 by which the small open end part 2 holds to the 
tapered stem of the ball stud 22. 
[0030] The reinforcing rings 3 employed in the fore- 
going embodiments have crooked cross sections 
including the L-shaped cross sections, respectively The 
dust cover 1 of the present invention may be provided 
with a reinforcing ring 3 having only a standing part 3s 
of a straight cross section, such as a corned disk spring, 
as shown in Fig. 8. 

[00311 The number and the shape of the annular 
lips formed on the inner surface 2n of the small open 
end part 2 of the dust cover 1 . and the matenal of the 
reinforcing ring 3 are not limited to those mentioned in 
the desaiption ot the preferred embodiments. 

35 Claims 

1 A dust cover (1) for use in combination with a ball 
joint comprising a ball stud (22) and a housing (26), 
said dust cover comprising: 

a first open end part (2) to be fitted on the ball 
stud; 

a second open end part (11) to be fastened to 
an outer surface of the housing: and 
a reinforcing ring (3) embedded in the first open 
end part; 

characterized in that the first open end 
part has an outer end surface (4) provided v«th 
a recess (9). 

an inner annular lip (5) of a tapered cross sec- 
tion is formed on the outer end surface of the 
first open end part on a radially inner side of the 
recess. 

an outer annular lip (7) of a tapered cross sec- 
tion and of a height along an axis of the first 
open end part greater than that of the inner 
annular lip is formed on the outer end part of 
the first open end part on a radially outer side 
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of the recess so as to extend radialiy outward, 
annular lip means (2p, 2q. 2r) are formed on an. 
inner surface of the first open end part to be 
brought into contact with the ball stud, and 
the reinforcing ring has a standing part (3s) s 
extending toward the inner annular lip. 

2. The dust cover according to claim 1 , wherein the 
standing part of the reinforcing ring is parallel to the 
axis of the first open end part. io 

3. The dust cover according to claim 1 , wherein the 
standing part of the reinforcing hng is inclined to the 
axis of the first open end part. 

15 

4. The dust cover according to claim 1, wherein the 
annular lip means comprises three annular lip, and 
the three annular lips are formed in an axiatly mid- 
die section of the inner surface of the first open end 
part to be brought into contact with the ball stud. so 
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